potently inhibited the growth of Candida glabrata IFO 0622 with the MIC of OA/ug/ml, comparable to that of amphotericin B.
In the course of screening for new bioactive compounds from plant-associated actinomycetes, new antibiotics cedarmycins A (1) and B (2) ( Fig. 1 ) were found to be produced in the fermentation broth of an actinomycete strain TP-A0456. The producing strain was isolated from the stem of Cryptomeria japonica and identified as Streptomyces sp. on the basis of taxonomic studies. Spectroscopic analyses revealed that these compounds belonged to the butyrolactone class of secondary metabolites from Streptomyces.
Weherein report on the taxonomy and fermentation of the cedarmycin-producing strain, physico-chemical properties, structure elucidation and biological properties ofcedarmycins A and B.
Materials and Methods

Spectral Analysis
NMR experiments were performed on a JEOL JNM-LA400 NMRspectrometer in CDC13 at 24°C. Chemical shifts are given in ppmusing TMSas an internal standard.
The MSspectra were measured on a JEOL JMS-HX110A determined by cultivation on various media described by Shirling and Gottlieb0, Waksman2) and Arai3). Morphological characteristics were observed after incubation of the culture at 30°C for 14days on oatmeal agar (ISP med. 3).
Cultural and physiological characteristics were determined after growth at 30°C for 14 days. The color names and hue numbers were assigned using the Manual of Color Names (Japan Color Enterprises Co., Ltd., 1987) . The carbon utilization was determined by the method of Shirling and Gottlieb0. Cell wall composition was analyzed by the method of Lechevalier and Lechevalier4), using thin layer chromatography plates as described by Staneck et al.5\ Biological Assay Antibiotic acitivity in fermentation broths and purification samples were monitored by the conventional paper disc assay using Saccharomyces cerevisiae S-100 as the test microorganism. MICvalues were determined by the two-fold serial agar dilution method on Sabouraud's agar mediumagainst laboratory strains.
Results and Discussion
Taxonomic Studies of the Producing Strain
By scanning electron microscope, the strain TP-A0456 formed spiral type spore chain and each had more than ten spores per chain. The spores were cylindrical, 0.5X0.9 //m in size, and had smooth surface (Fig. 2) . The cultural characteristics of TP-A0456 are summarized in Table 1 . The structure determination of 1 and 2 was carried out by NMRspectroscopic analyses. In the 13C-NMRspectrum of 1, twelve carbon signals were observed. The DEPTand HMQC experiments confirmed the presence of two methyl groups, six sp3 and one exo-methylenes, one methine and two quaternary sp2 carbons. Taking this result into account, the molecular formula of 1 was determined to be C13H20O4 on the basis of the high resolution FAB-MS(m/z 241.1439
The DQF-COSY and protondecoupling experiments revealed two spin systems H-4/H-3/H-6 and H-8/H-9/H-10/H-1 1/H-12/H-13 as shown in Fig.   3 . Chemical shifts of C-4 (68.1ppm) and C-6 (64.7ppm) indicated the substitution of oxygen atoms at their positions. HMBC correlations were detected from the exomethylene protons to a quaternary sp1 carbon at 134.6 ppm, carbonyl carbon at 169.8ppm and C-3. The long range couplings were also observed from H-4 to the sp2 and carbonyl carbons. Thus, the presence of a,/3-unsaturated butyrolactone moiety was established. Long range
couplings from H-8 and H-9 to another carbonyl carbon at 173.5 ppm indicated the presence of 5-methylcaproyl side chain. Although the HMBCcorrelation from H-6 to the carbon at 173.5ppmwas not detected, the structure of 1 was determined in consideration of the molecular formula as shown in Fig. 1 . The two protons of the exo-methylene were assigned based on the consideration of the deshielding effect on Ha by the adjacent lactone carbonyl group. The 13C NMRspectrum of 2 showed eleven carbon signals. In the *H NMRspectrum of 2, two doublet methyls at 0.89ppm due to H-12 and H-13 in 1 had disappeared and a triplet methyl at 0.90ppm appeared. The methyl group was identified to be located at terminus of the aliphatic side chain by the^^H homodecoupling experiments. NMR spectral patterns around the butyrolactone moiety were almost identical with those of 1 as summarized in Table 3 . Thus the structure of 2 was concluded to be a demethyl analog of 1 as shown in Fig. 1 Biological Properties The antimicrobial activities of cedarmycins A (1) and B (2) are shown in Table 4 in comparison with amphotericin B. 1 showed weak activity against Gram-positive and -negative bacteria and moderate activity against yeasts. 1 exhibited the most potent activity against Candida glabrata IFO 0622, the emerging cause of nosocominal bloodstream infection in hospitalized patients6), with the MIC of 0.40^g/ml, comparable to that of amphotericin B. The antimicrobial spectrum of 2 was similar to that of 1. 2 showed very weak activity against Gram-positive and -negative bacteria but potent activity against C. glabrata with the IC50 of 1.60 jiglmX.
The cytotoxicity of 1 and 2 was tested against several tumor cell lines (data not shown). Both compounds showed weak activity with the IC50 of 10-100^m and the apoptotic cell death was observed in U937 cells at 50 jiu. Cedarmycins biosynthetically belong to the butyrolactone class of metabolites. Whereas some butyrolactones including A-factor7) have been found to exert the hormonal response in Streptomyces, their antimicrobial activity has not been described so far. The antifungal and cytotoxic activity of cedarmycins may be attributed to the unsaturated lactone structure: a,/3-unsaturated carbonyl compounds often serve as the Michael acceptor for the thiol residue of proteins. Though the molecular target is not elucidated yet, the selective and potent activity of cedarmycins against C. glabrata with less cytotoxicity than amphotericin B should be noted.
